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® Abaorbent compoalte and method for production thereof. 

® An absorbent composite comprising 100 parts by weight of an absorbent polymer. 1 to 600 parts by weight 
of a fibrous substrate, and 0.1 to 50 parts by weight of poly aluminium chloride and havmg sa,d absorbent 
polymer adjoined to and fixed on said fibrous substrate through the medium of said polyalumlnum chloride as a 
binder. 
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This lnv©Mlon relates to an absorbent composite and a method for the production thereof. More 
particulafly. It relates to an absoitoont composite which has an abaerbent polymer firmly fixed oo a fibrous 

substrate. . i_ j j 

In recent years, absorbent polymers capable of absorbing water In amounts some ten to some hundn»d. 

6 times Ihelr own welghte have been developed and have been finding extensive utility In agricultural, 
forestry, civil engineering and saniUry fields, for example disposable diapers and sanitary napkins. 

These absorbent polymers are generally in a powdery form. Since they do not exhibit a sufficient rate 
of absorption when they are used by themselves, conversion Into composites by their combination with 
various fibrous substrates has been proposed [Japanese Patent Lald-Open SHO 56(1 981 h129.165. Japa- 

to nese Patent Lald-Open SHO 55{1080)-148.154. Japanese Patent Laid-Open SHO 5e(ie81)-2.ie3. Japanese 
Patent LaW-Opoo SHO 58(1 983h131 .133. Japanese Patent Lald-Open SHO 58(1983)-64.804. Japanese 
Patent Laid-Opeo SHO S9(1984)-88.657, Japanese Patent Lald-Open SHO 61(1986>-62.463. and Japanese 
Patent LaW-Open SHO 63(1968)-63.T23J. 

The conversion of these absort>ent polymers Into the composites by simply depositing the absortjent 

IS polymers on fibrous substrates Is effective In improving tt»e absorbent polymers' rate of absorption. 
However the composites produced, under the condiUons of their actual use. are defldent m their capadty 
end abs<irpbon rate under the application of pressure. In addition, absoitoent composites produced by fte 
conventional methods of depositing absort>ent polymers on fibrous substrates have a disadvanuge that *ie 
hydrated gels of absorbent polymers resulting from the absorption of an aqueous liquid are readily 

20 separable from the fibrous substrates. ^ , 

An oWect of Ihls InvenUon. therefore, is to provido an absorbent composite having an absorbent 
polymer Bxed firmly on a fibrous substrate, which exhibits a notably improved capacity for absorption under 
the aooBcatlon. of pressure, and a method for the producOon of the absoibont composite. 

^lother object of this Invention Is to provide an absorbent composite which has an absort>ent polymer 
as fixed so firmly on a fibrous substrate that even after the absorbent polymer U converted Into a 1y*ated ge^ 
in consequence of absorption of an aqueous flquld. the absorbent polymer now in the form of the hydrated 
gel remains inseparably on the fibrous substrate, and a method for the producOon of the absorbent 

'^"'^A^ding to the present Invention, there is provided an absorbent compoa'te comprising 100 paits by 
30 weight of an absorbent polymer. 1 to 600 parts by weight of a fibrous aob^fe. "^'^O'V 

weight of polyalumlnlum chloride and having the absorbent polymer adjoined to and fixed on the flbtous 

substrate ttwough the medium of the polyalumlnlum chloride as a binder. 

These objects are also accomplished by a method for the production of an absorbent composite, which 

comprises causing 100 parts by weight of an absorbent polymer to contact 1 to 600 parts by weight of a 
as flbro«8 substrate In the presence of an aqueous Bquld containing 0.1 to SO parts by weight of polyalumlnlom 

''''°TWs" inveoUon has originated in the new knowledge that polyalumlnlum chloride Is particularly useful as 
a binder for fwng an absorbent polymer on a fibrous substrate. In accordance with this invenhon an 
absorbent composite possessing previously unattainable excellent absorption characteristics and exhiblHng 

^ the ability to retain Its shape even after absorption of an aqueous Bquld may be obtained by unltir>g 
polyaluminium chloride and a fibrous substrate with an absorbent polymer In a specific quantitotlve ratio In 

the presence of an aqueous liquid. . . _ . „, 

T^e absorbent composite of this Invention, owing to the synergistKt effect produced by the «'»«*ent 
DOlymer. the polyaluminium chtoride. and the fibrous subsUate in the united mass, enjoys a considerabte 

4S improvement In Its capacity and absorpUon rate under pressure. Thus, it possesses previously onattomable 
excellent absorpUon characteristics. . u. < 

The absorbent composite of this Invention, therefore can be combined with other matenals capable ot 
absorbing, diffusing, end reteining an aqueous liquid and. in the combined state, may be used advante- 
oeoosly as absort>ents in sanitary articles such as sanitary napkins and disposable diapers. It """V 

so advantageousV used In various applications necessitating the retention and absorpUon of water S"Ch as a^e 
found In medical, agrtcultural and horticultural fields, dvll engineering fields, food processing fields, and 

"''"^'^'ter-Ib^'Ibent poVmer- as used In the pre«,nt Invention refers to a polymer of the type which 
on exposure to water, swells and forms a hydrated gel (hydrogel) by absorbing a large ''""'^l^ °« 
ss ^ Tsorbent polymers which answer this description Include a hydrotyzed ^^^"^^J^^^ 
S^lymer. a ne'^'ailzed starch-acrylic acid gran copolymer. -^^^^jSl^^''^:^'^;, 
copolymer, a hydrolyzed acrylonitrite copolymer or acrylamlde copohrmer. a "^^^^^l^^^"^^^ 
alcohol, a neutralized self-cross-linking polyacryfic ackd. a cross-nnked polyacrylate salt and a neutrafized 
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cross-linked Isobutylene-malelc anhydride copolymer, tor example. Since these «f 
erally form a hydroflel. they possess a cross-linked «ructure In their polymers. For *• 
SbeTpolymers possessing a uniform cross Hnkino density and those having a coss llnkl,^ density 
heiohtdned In the surface region by a surface trealmenl are bolh usable. 

T^^se aWSnt powers, cross-linkod polymers of water-soluble ethyianicaliy unsalucated mon- 
orne« h^l^ acrync addlor a salt thereof) as a main component thereof prove to be part.cu.ar1y desirable. 
Hese cSL-Zed polymers, cross-linked copolymers of «ay«c acid with acrylate «lt (fnolar ra«o m ^ 
Loe of S^ls to SOVSO) and partially neutralized c«>6S-llr,ked polyacrylic add (neutralization rafo ln*e 
3 Of lo to 95 mo(%) ire partlcularty deslraWe. The «tt « comonomers In the copolymers mentiooed 
above is desired to be a salt of such alkali metals as sodtum and potassium and ammonium salt. 

■me fomi of such an absortjent polymer Is not critical. When the absorbent polymer .s m the form of 
powST. g^utes!Sres or sheet, trexample. « can be used safehr for the production of the composite 

~"*3XtimTircSde to be used in this invenOon U the p«Kluct of poiymeHzatlon of basic 
alum^m'^.oride and is r^^^ l>y me general formula. (A., (OH). CW„« wherein n satlsHes i< n < 

' "'?r:S!L?t^Tth*;°po.ya.umlnium chloride to be used In the absorbsnt --Po^«« J' ««^2?b:^. 
to 50 parts by weight, preferably 1 to 30 parts by weight, based on 100 parts we'oM of *.e 
tZ^Tl this ai^o^nVis less than O.t part by weight, an absorbent composite havtng an absort^ent 
^h^er fixed flrmV on a fibrous subsUate Is not obtained. If this «T.oont exceeds 50 parts by we-ght the 
S^nTi tS aS^nt potymer to be incorporated the absorbent "-P-'^« 
and the saturated absorption capacity of the produced ab»ort>ent composite is not suffident. 

Sous sobZtes whteh ere usable In this Invendon Include synthetic fibres of polyamlde. 
ooIylSrlSte Syester. and polyorethane and cellulose fibres of cotton, rayon, and pulp, lor exampte 
?SsT?^ Je ^ed in ti;e forrnoHoog-sUpte fibres or short-staple fibres or In tt« form o, «^heets s«^as 
JSr. non-woven fabric, woven fabric, and knined fabric which are obtained by moukfing or .ntertadng 

'""VSS't^ount of the fbrous subs.rate to be incorporated in the absorbent composite 'V"/'?*'^^' ^JJ 
to 600 parts by weight, preferably 2 to 300 parts by weight, based on 100 parts by we.ght «^e absonant 
Ly^eriVfhis am^nt is less thani part by weight, the produced absort^enl composae '^^^^^^ 
S^ptlon rate. If the amount exceeds 600 parts by weight, the absorption capacty exhibrted by the 
produced absort»ent composite under appHcaUon of pressure is unduly low ko~k»„. onivm«r 

The absort>ent composite of this invention Is obUlned by mutual adhesion of the absorbent polynw 
fibrous subs.ratru«HiOh the medium of the polyalumlnum ch'oride as a ''""^^ 
mutual adhesion is accompBshed by causing the absorbent polymer and the ^''''^J'''^''^'^^^^^^ 
polyaluminium chloride in a prescribed raUo in the presence of an «,ueous WquKl- Th« procedure, when 
necessarv may further comprise a step of drying or compression moukfing. . „ - ^ 

^e spedfic methods by which tfi producUon of the absort^nt composite of this invenfon « atuuned 
include those Indicated below, for example. ^u^nn eontainlna the 

40 (1) A method which comprises mixing the absortwnt polymer with a soluflon eontaimng the 
polyalu'T.inium chloride, spreading or spraying the resultant mixed solution on the «brous substrate, and 
ttTereatter drying the resultant composite desirably at a temperature In the range of 60 to "^^ J- 
12) A meth«I which comprises immersing the fibrous substrate In the m.xed solution prepared .n the 
method of (1). then removing the substrate from the mixed soluiton. and drying the wet '"^strate. 
<s S) Ame0.od wWch comprises mixing Ihe fibrous substrate and the absorbent polymer w.ih a solut on 
Sottl^S^^Si f«lVa«umir^um chlorid^. mouWing the resultant mixture In the fom, of sheet, and drying 

W r,;:^ wTch comprises dry mixing ,he fibrous substrate wijh the "^-^-l^^r 'd^lJX 
solution containing the polyaluminium dMoride to the resultant mixture, and. rf necessary. d.y«to the 

" irriThTwWch comprises dry mixing the fibrous substrate, the abeort^ent polymer, and the 
. 'X^uZ^:^ adding an iueous^llQuld or steam to the resultant mixture, and. if necessary. 
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drying the resultanl composite. ^ , 

(6) A mothod v^hlch comprises mixing the absortxwrt polymer wllh the fibrous substrate wetted In 
advance with an aqueous solution of the polyalumlnlum chloride and optionally drying the resultant 

mixture. , 
6 Optionally, during the drying of the produced composite In these methods, a press may be used in 

order for the composite to t>e simultaneously dried and compression moulded. 

The aqueous liquid to be used in this Invention has no particular restriction except for the sole 
requirement that it should be capable of dissolving the polyalumlnlum chloride. The aqueous liquids which 
are usable herein Include water and mixed solutions of water with hydrophilic organic solvents such as 
TO methanol and ethanol. for example. Optionally, the aqueous Dquld may Incorporate therein deodorant, 
antioxidant, antifungal agent, fungicide. hert)iclde. fertlUser. perfume, ultraviolet absort^ent. etc. to suit the 
purpose for which the absorbent composite Is used. Further, the aqueous HquW may contain a thickening 
aent such as hydrojcyethyl cellulose and methyl cellulose in order to Improve the coal-woricability. 

Now the present invention wW be described more spedflcafly below with reference to woriang 
IS examples. It ehould be noted, however, that this invention is not limited In any respect to these examples^ 
The magnitudes of the capacity for absorption, the amount of absorption under appHcation of pressure, and 
the ratio of separation of absortient polymer mentioned hereinafter are those determined respectively by the 
methods Indicated below. 

20 . (1) Capacity of absorbent composite for absorption 

This property was determined by keeping about QSt g (W^) of a sample absort>ent composite stirred 
and immersed in 200 g of physiological saHne solution for 30 minutes, then «>"^«"9 ^^^^^^"^^ t^!^ 
composite on tissue paper, draining them both, and checking the weight (W) of the drained absorbent 

^ composit^^^^^^ ^^^^^ composite for absofption was calculated in accordance with the fotlowiog 

formula using the found weight (W). 

Capacity for absorption (gfa) " WAV. 

wherein W, Is the weight oJ the absort>enl composite before the absorption and W « the weight of the 
90 absofbent composite alter the absorption. 

(2) Ratio of separation of absort>ent polymer 

■ms property was determined by removing the swelled absorbent composite obtained in the Procedure 
X of (1) filtaring the residual physiotogical saline solution thereby collecting the hydrated gel of the absoAed 
Solymer s^pLted from the flbrouTsubstrate and dispersed m the physiotogical saHne solution, and tatang 

TOs'So ^'S'p^lton Of the abso*ent polymer, was calculated In accordance with the following 
formula using the fouf>d weight. 

40 

Ratio of separation of absorbent polymer {% by weight) - 
W eight of separated polymer (g) ^ 

~ Weight of polymer adhering to fibrous 
substrate (g) 



to as) Amount of atjsorption under appSicaSon of pressure 

This property was dotormined by the use of the device shown schomaUcal.y Rs^re 1 This 
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laid on the measuring base 2. exerting a load 8 (20 gfcrn^ measuring 9 cm In diameter ^^^^'f^^^ 
10 minutes, finding the amount (W) of the artficlaJ urine absoft>ed by the filter paper aivJ the absort^nt 
composite from the scale reading of the buret, and separalaly finding as a blank (WJ the amount of uriiie 
simHarly abeorbed without use of the absorbent composite. The amount of absorption was calculated In 
accordance with the following formula using the found amounts. 

Amount Of absorption under application of pressure (ml/g) = 
[Amount of artificial urine absorbed (W)] - 
[Blank amount of absorp tion (Wq)J 

Weight of absorbent composite 



30 



16 Reference Example 1 

In an irtmosphTO of nitroQen oas. 4.000 parts by weight of an aqu«oos 40% solution of an ^'^Y^^'^P^ 
monomer contaUiIng 74.98 mol-A of sodium acrylate. 2S moI% of acrylic add. and 0.02 mol% o1 trimethyiol 
propane triacr^late was subiectod to stationary potymertzaUon using 0.5 part by weight of ammonium 
» persulphato and 0.1 part by weight of sodium hydrogen sulphate at « t^-^P^^^'^'J °/ 

80'C to obtain a oeMke hydrated polymer. This gel-like hydraled polymer was dried In a hot a.r drier at 
180" C. pulverized with a hammer type pulverizer, and alfted with a 20-mesh metallic gauze to obtain a 20- 
mesh pass powder (hereinafter referred to as 'Absorbent Polymer (1)"). 

zs Reference Example 2 

In a reacUoo vessel. 0.7 pari by waigM of sorbitan monostearalo was dissolved In 300 parts by weight 
of n-hexane Separately, an aqueous monomer solulloo was prepared by dissolving 30 parts by weight ot 
ecfvlic acid and 0.006 part by weight of methytena bisacrylamlde In 63 parts by weight vrter. 
neutraOzing the resultant solution by the addiUon of 12^ parts by weight of sodium hydroxide, and further 
dissolvtno 0.05 part by weight of potassium persulphate In the neutralized solution. 

Then the aqueous monomer solutton was added to and suspended in the solution prepared K 
described above in the reaction vessel and the resultant suspension was polymerized under a current of 
nitrogen gas at 65' C for 5 hours. After the polymerization was completed, the polymerization product was 
dried under a vacuum to produce a powder (hereinafter referred to as -Absort>ent Polymer (2) )• 

Example 1 

In a liquid obUined by mixing 100 parts by weight of Absorbent Polymer (1) with 10 parts ^^^^^^ 
polyaluminium chloride, (manufactured by Kishlda Kagaku K.K.). 600 parts of '"««?»"°'- '""^ ! ""f ?^'J^ 
^ight of water. 60 parts by weight of a polyester nonwoven fabric havng a b"'»J^«'9M °' f t!! 
2e«L. The wet non-woven fabric was pulled out on a metallic gauze and 'eftdra.n.ng thereon The 
dTZ^bric was dried in a hot air drier all 20* C for 10 minutes to obtain an Abso^ent C^pos..e (1). 
The absorbent composite (1 ) thus obtained was found to have a basis we^jM of 80 gftn . 

Example 2 

A liquid obtained by mixing 200 parts by weight of Absort>ent Polymer (2) with 20 parts by w^JflW ^ 
Dolvaluminium Chloride 600 parts by weight of methanol, and 1.000 parts by weight of water was appKed to 
fcJ^^Z oon wlen fabric'taving' a bLls weight of 32 g/m^ The resultaru coated fabric was dried In a 
hot air drier at 120* C for 15 minutes, to obtain an Absort>ent Composite (2)- 

?I« alsSbent composite (2) thus obtained was found to have a basis weight of 130 g/m^ 

Example 3 
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The wet sheet was pulled out on a metallic gauze and left dfalnlng thereon. The drained sheet was vacuum 
dried at 60* C to obtain an Absortjent Composite (3). 

The absorbent composite (3) thus obtained was found to have a basis weight of 90 g/m*. 

5 Example 4 ■ 

An Absorbent Composite (4> was obtained by mixing 100 parts of fluff pulp with 1,000 parts by weight 
of en aqueous 2 wt% polyaluminlurn chloride solution thereby preparing a pulp alurry. mixing this pulp 
slurry with 100 parts by weight of Absorbent Polymer (2). and then vacuum drying the slurry at 1 20 C. 

70 

Example 5 

An Absorbent Composite (5) was obtained by mixing lOO parts by weight of an aqueous 2 wt% pulp 
slurry prepared in advance by disintegrating virgin pulp In water with 150 parts by weight of etharv>t. 0^5 
fs part by weight of polyaluminium chloride, and 1.0 pert by weight of Absorbent Polymer (2). moulding the 
resultant mixed solution In the form of a sheet on a 200-mesh metallic gauze, and drylcHJ the resultant sheet 
at 120* C for 5 minutes. 

Examples 6 to 9 

^ Absorbent Composites (6). (7). (8). and (9) were obtained by following the procedure of Example 1. 
except that the amount of polyaluminium chloride to be used was changed respectively to 30. 20. 5. and 1 
part by weight The physical properties of the absorbent composites were as shown In Table l. 
The absorbent composites (6), (7). <8). and <9) invariably had a basis weight of 80 g/m*. 
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An Absorbent Composite (1) for Comparison was obtained by following the procedure of Example 1, 
except that the use of polyaluminium chloride was omitted. 
30 The absorbent composite (1) for comparison was found to have a basis weight of 60 g/m*. 

Control 2 

An Absorbent Composite (2) for comparison was obtained by following the procedure of Example 9. 
36 except that 1 part by weight of aluminium chloride was used In the place of 1 part by weight of 
polyaluminium chloride. , ^ , ~> , » 

The absort>ent composite (2) for comparison was found to have a basis weight of 62 g/m . 

Control 3 

An Absorbent Composite (3) for comparison was obtained by following the procedure of Exampto 8 
except that 5 parts by weight of polyoxyethytene glycldyl ether (produced by Nagase Kasel Kogyo K.K. and 
mariceted under trademark designation of "Oenacol EX-SiO") was used In the place of 5 parts by weight of 

^ ^^^ThTllb^^^n^ (3) for comparison thus obtained was found to have a basis vyeight of B5 

g/m*. 

Example 10 

so An Absortiont ComposHe (10) was obtained by mixing 100 parts by weight of the f^^^^^'^^^^^^ 
withl^Varts by weight of poUluminlum chloride. 600 parts by weight of T^^^^^'- '^^^^ ^^If ^^^^^^^^^ 
of water and 8 pans by weight of methyl cellulose (produced by Shln-etsu Chemical ndustry Co. Ltd. ar^ 
m^ited^er trademark designation of -Methotose 60SH-) thereby preparing a lk,u.d. W«yjng the Uquid 
toCSart^ of a polyester non-^ven fabric having a basis weight of 32 g/m^ and then drying the coated 
66 fabric In a hot air drier at 1 20 ' C for 1 5 minutes: 

The absorbent composite (1 0) thus obtained was found to have a basis weight of 82 g/m . 

^rrbent^Xsites (1) to (10) and the absorbent composites (1) to (3) for comparison obtained 
resp^c^v^; loTxL^^^^ ^ - 3 were tested for capa<.ty for absorp«on. ^unt of 
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absorpUon under pressure, and ratio of separation of ab8ort>ent polymer by the methods described above. 
The results were as shown In Tabte 1. 
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An absorbent composite comprisino 100 parts by weiflW of an absorbent polymer and t to 600 par^ 
^Sioi a fibrous substrate, charaaerisod by furthor comprising O.i to 50 parts by weigh of 
X^mTnium Chloride, the absorbent polymer being adioined to and fixed on the fibrous substrate 
through the medium of the polyaluminfum chloride as a binder. 

with a noutralisaUon ratio in the range ot 50 to 95 mol %. 

1 --.^ rioirn 1 r^r Claim 2 characterised In that the amount of the 

the range of 1 to 30 parts by weight, respectively based on 100 parts by weigm 
polymer. 
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4, An absorbent composite as claimed in any preceding claim, characterised In thai the nbrous substrate 
Is a sheetfike article such as paper, nonwoven fabric, woven fabric, and/or knitted fabrte. 

6. A method for the production of an absorbent composite as defined In any preceding claim, the method 
comprising causing the absorbent polymer to contact the fibrous substrate In the presence of an 
aqueous liquid containing the 0.1 to 50 parts by weight of the polyalumlnlum chlorkJo. 

6. A method as claimed in Claim 5. charactorleed In that the aqueous Bquld Is water or a mixture of water 
and a hydrophllk: organic solvent. 

7. A method as claimed In Qalm 5 or Claim 6. characterised by mixing the absorbent polymer with a 
solution of the polyaluminium chloride, causing the resultant mixture to contact the fibrous substrate, 
and drying the resultant wet substrate. 

16 a. A method as claimed In Claim 5 or Claim 6; characterised by mixing the fibrous substrate and the 
absorbent polymer with a solution of the polyalumlnlum chloride. riKHjIding the resultant mixture In the 
form of sheet and drying the resultant sheet. 

9. A method as claimed In Claim 5 or Claim 6. characterised by dry mixing the fibrous subsUalc with the 
20 absorbent polymer, and adding a solution of the polyaluminium chloride to the resultant mixture. 

10. A method as claimed In Claim 5 or Claim 6. characterised by dry mixing the fibrous substrate with the 
absorbent polymer and the polyalumlnlum chloride, and adding an aqueous liquid or steam to the 
resultant mixture. 

11. A method as clafmed in Claim 6 or Claim 6. characterised by thoroughly swelling the absort>ent 
polymer with an aqueous liquid, mixing the resultant swelled absorbent polymer with the polyalumlnlum 
chloride and the fibrous substrate, and drying the resuHant mixture. 

30 1Z A method as claimed in aaim 5 or Claim 6. characterised by dry mixing the absorbent polymer with 
the polyalumlnlum chloride and mixing the resuhant mixture wHh the fibrous substrate wetted In 
advance with an aqueous liquid. 

IX A method as claimed in Claim 5 or Qaim 6, characterised by wetting the fibrous substrate with a 
as solution of the polyaluminium chloride and mixing the resultant wetted fibrous substrate with the 
absori>ent polymer. 
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